Introduction
The phenomenon of firm growth has attracted the interest of scholars of various social sciences subdisciplines. Researchers in Industrial Organization have investigated the issue, because of its strong connection to the problem of industry structure (Sutton 1997 , Lotti et al. 2009 ). Scholars in management science seek to explain the apparent fondness of managers for pursuing growth strategies (Mishina et al. 2004 , Canals 2001 ) and the conditions for success of this policy (Hutzschenreuter, Horstkotte 2013) . On the other hand, the research into the relationship between innovation performance and firm growth seems to be still in an early phase (cf. Macpherson 2005, Coad and Rao 2008) . This study attempts to develop further the latter stream of literature.
We view firm growth as a measure of performance. In this sense our work complements the rich CDM literature on the innovation-productivity link, called thus in honor of Crépon, Duguet and Mairesse, who developed the approach in their 1998 paper (for a review of the CDM literature, see Hall et al., 2010) . While growth is usually not an explicit goal of the firm, and is not always and everywhere the right strategy to pursue, a long-term lack of growth may be a signal of lack of connection to customers and may lead to problems with attracting capital or recruiting new talent (Canals 2001) .
Our study uses Polish data, and our measure of growth is employment, which makes the paper more relevant from the policy point of view. First, it is important because of the need in emerging markets like Poland for catching up and for the entry and growth of new firms in industries and sometimes whole sectors that are relatively underdeveloped. Second, given that Poland (like all but three of the post-socialist new member states of the European Union) is facing double-digit unemployment, research into factors contributing to employment growth is a matter of some urgency.
We analyze the Polish services firms between 2004 and 2009. We have chosen to focus on the service sector because it is by far the largest sector in today's advanced economies but has traditionally been under-researched, in comparison to manufacturing, in the literature on innovation, and innovation in the sector is relatively poorly understood (Miles, 2007; Leiponen, 2012) . Thus, while our primary concern is with the relationship between innovation and firm growth, we also hope to make a contribution to the literature on innovation in the service sector. In particular, the heterogeneity of services, often referred to as an analytical problem (Miles 2005 ), will actually make it possible to look separately at low-and high-tech industries.
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The rest of the paper is structured as follows. In section 2 we review theoretical approaches to the link between innovation and firm growth. Section 3 includes the presentations of our dataset and of the methodology adopted, while the empirical results are discussed in section 4. In Section 5 we offer conclusions.
Innovation and firm growth: a review of theoretical and empirical arguments and hypothesis development
In neo-classical economics, the chief reference for studies of firm growth is Gibrat's Law (cf.
the review by Sutton 1997, also Lotti et al. 2009 ). The law states that the firm's rate of growth is independent of its initial size, and numerous models in Industrial Organization have been formulated in a way consistent with that hypothesis. One of the arguments made by some of these models' authors is that if firm growth is due to new market opportunities and if the probability of catching an emerging opportunity is proportional to firm size, then Gibrat's Law will hold. (It is interesting to note that if firm growth is dependent on taking advantage of new market opportunities, then, by implication, it is possible only if the firm makes innovation efforts.) Another conclusion from the IO literature is that Gibrat's Law is unlikely to be confirmed unless firm exits are observed and controlled for. Smaller firms are, ceteris paribus, more likely to disappear from the market than bigger ones, so those small firms that survive
show an over-average growth. By implication, if one only observes the same cohort of firms over years, then the small ones are likely to excel in growth. Several empirical studies confirm this regularity (e.g. Lotti et al. 2009 ). Audretsch et al. (2004) note that empirical results contradicting Gibrat's Law have generally been found in manufacturing and large-scale services such as banking and insurance, and ask whether the case of small-scale services might be different. They find that for Dutch hospitality service firms, Gibrat's Law is confirmed,
suggesting that for at least part of the service sector the dynamics affecting growth are different from those elsewhere in the economy.
In strategic management, the resource-based school argues that the firm is successful if it is able of creating and sustaining some unique capabilities, i.e. resources and competences that the competitors find hard to imitate. The resource-based view of the firm begins with Edith
Penrose's Theory of the Growth of the Firm (1959) and was further developed by numerous contributions, including Wernerfelt (1984) , Barney (1991) , Conner (1991) , and Teece et al.
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(1997) and extended by the knowledge-based theory of the firm (Kogut and Zander 1992; Grant 1996) . Its essence is that a firm's competitive advantage is based on its intangible resources -primarily capabilities, especially those related to learning and innovation.
There is a large theoretical literature, most of it deriving from Schumpeter, on the relationship between technological innovation and firm size. According to the two main theories, either growth of the firm results from successful technological innovations, which allow it to acquire market share (i.e., innovation precedes, and causes, growth), or innovation is a very costly and capital-intensive process which larger firms are better able to afford (i.e., growth precedes an increase in innovativeness or R&D intensity). In either case, there should be a positive relationship between size and (successful) technological innovation. However, the empirical evidence for such a relationship between size and innovativeness or R&D intensity is not convincing (see the review of the relevant literature in Subodh 2002) .
Two of the earliest empirical pieces on the link between innovation and firm growth (using employment growth as their growth measure) are (Brouwer et al. 1993 ) and Audretsch (1995) . The former study found a generally insignificant effect of innovation-related variables on employment growth in Dutch manufacturing during the 1980s; the only significant effect was that of the growth in R&D intensity, and this effect was negative. Audretsch (who was more interested in firm survival than firm growth, though his study deals with both) found growth and innovation to be positively related, with growth rates differing across industries and tending to be higher in more innovative industries.
Later studies have contributed more theoretical understanding to the issue. In a review of the literature on innovation and employment, Pianta (2006) contrasts the theoretical approaches of Keynesians, who see innovation as opening up investment opportunities and therefore leading to employment expansion, and (neo-)Schumpeterians, who see it as leading to the more complex process of creative destruction. A more detailed exploration of these conflicting tendencies began with the literature on the distinction between product and process innovation. With regard to product innovation, Utterback and Abernathy (1975) argued that a high rate of product innovation would tend to be found in young firms, which are in their rapid growth phase. We would thus expect the relationship between product innovation and firm growth to be positive (although the direction of causality may not be clear), whereas process innovation (in particular automation) is often seen as leading to employment reductions.
Further exploring the relationship between process innovation and growth, Harrison et al. (2008) argue that the effect of process innovation is theoretically ambiguous, depending on the net effect of two factors, the displacement effect (in which process innovation displaces labor by increasing productivity -the destructive element of creative destruction), and the compensation effect (in which cost reductions resulting from process innovation result in price 8 reductions, which stimulate demand, leading to increased employment -the creative element). Examining empirical evidence, they find that employment is positively affected by innovation, particularly product innovation, with compensation effects being quite significant (they characterize the employment effects of process innovations as negligible). They also find that these effects are weaker in the service sector (employment growth is stronger in services than in manufacturing, but the proportion of it resulting from product -or rather service -innovation is lower), but there is no evidence for displacement effects resulting from process innovation. The empirical studies of firm-level panel data reviewed by Pianta (2006) have varying results, although there is a tendency for product innovation to be associated with better employment results than process innovation. (The employment effect of organizational innovation remains largely unresearched.) 1 Another important observation by Pianta is that 'aggregate demand and macroeconomic conditions are important' (p. 590).
Although he does not refer explicitly to process innovations, they are more likely to be jobreducing in the short term if the aggregate demand is stagnant or shrinking.
The study by Cainelli et al. (2006) , which, like ours, is based on CIS data (from Italy), looked at sales growth rather than employment growth. They found an endogenous relationship, with sales growth in the past leading to greater innovation in the present, and also found that it was process innovation, but not product innovations Based on the literature reviewed we can formulate the following hypotheses about the firms we observe:
H1: Small firms are likely to grow at a faster pace H2: Firms that introduce product innovations are likely to grow faster 1 However, as Pianta notes, the net effects of innovation will be visible not at the firm level, but at the industry level, as benefits observed at the firm level may be achieved at the cost of competitors. 2 In this case: the introduction of new services.
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H3: The same applies to firms involved in marketing innovations H4: The effect of process innovations can be ambiguous. They are more likely to result in employment reduction in the time of sluggish growth than in the time of boom Finally, bearing in mind that we are investigating developments in a catching-up country, we have to take into account the structural change that is taking place in the Polish economy:
increasing the average level of skills and the capital endowment due to FDI and accumulation 3 . Consequently:
H5: Firms active in more skill-intensive sectors, such as ICT and finances, are likely to grow at a faster pace than firms in less skill-intensive industries. (46) indB Transport and post (49, 50, 51, 53) indC Storage (52) indD Telecommunication and simple ICT, 63, 581) indE Finance and insurance (64, 65, 66) indF Knowledge-intensive business services (62, 71, 581) The division is consistent with the taxonomy proposed by Castellacci (2009) : groups A, B and C are 'physical infrastructure services'; group D and E are 'network infrastructure services'; finally group F consists of knowledge-intensive business services.
Data, methodology, and variables

Dataset and variables
A well-known characteristic of the Community Innovation Survey is that the bulk of the questionnaire is answered only by firms that introduced product-or process innovation, while the general part of the questionnaire, answered by all the firms, is rather short. Consequently, we will use the following variables for which we have data for all the companies. All of them are dummy variables.
NEWGOOD -equals 1 for service firms that introduced new products in the form of new goods NEWSERVICE -equals 1 for service firms that introduced new products in the form of new services
NEWPROCESS -indicates whether the firm introduced process innovations
NEWORG -indicates whether the firm introduced innovations in firm organization. The definition of 'organizational innovation; is different in CIS-2006 and CIS-2008
(more restrictive in the latter period), however it will not be a problem for us, since we will estimate the influence of this kind of innovation separately for the two subperiods.
NEWMARKT -indicates whether the firm introduced innovations in marketing. Again. The definition of marketing innovation changed from CIS-2006 to CIS-2008
SMALL -equals 1 for firms with less than 50 employees
FDI GROUP_
-indicates if the firm is a member of group of enterprises (where group is a set of firms owned by the same entity or person) and the mother company is located outside Poland PL GROUP_ -indicates if the firm is a member of group of enterprises (where group is a set of firms owned by the same entity or person) and the mother company is located in Poland Note that the limited information on firm size (the SMALL variable) is caused by the confidentiality policy of the Polish Statistical Office, which would not disclose the data on the exact number of employees. The distributions of the dummies listed above are presented in Table 1 . They are fairly stable over time: about 6-8% of firms introduced new goods, about 20% new services and about 30% process innovations. The percentage of firms declaring marketing and/or organizational innovation dropped significantly, but this was probably due to the introduction of more restrictive definitions in CIS-2008. As for the firms' characteristics, small firms constitute about 30% of the sample and domestically-and foreign-owned group members about 12-13% each. Finally, we will be observing the growth of firms in three subperiods 2004-2006, 2006-2008, and 2008-2009 4 . To ensure the comparability of estimated parameters in both subperiods, we square the latter rate of growth and treat it as an approximate rate of growth in 2008-2010.
Key statistics of employment dynamics are presented in Table Although it is not related to our firm dataset, it is worthwhile to consider the aggregate economic growth in the period analyzed, for Hypothesis H4 refers to the macroeconomic situation. As demonstrated by the numbers in Table 5, while 
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Methodology
Since the distributions of the rates of growth are skewed, the normality assumption of standard regression techniques is not met. Consequently we resort to the methodology applied in some previous studies of firm growth, i.e. the quantile regression. While the estimated parameter of the standard regression of y on x can be interpreted as an effect of incremental change in
x on the mean of y , the estimate of a quantile regression can be thought of as an effect of x on the value of y of the firm which is in the given quantile of the distribution of y . In other words, the quantile regression allows for the exogenous variables to have a different effects on the endogenous variable, depending on the level of the endogenous variable. Indeed, there are reasons to argue that fast growing firms can be affected in a specific, and most likely, more positive way by innovation. Thinking along the lines of the resource-based-school, it is likely that firms that grow fast, are those that have managed to create some unique organizational capabilities. If these capabilities relate to learning and managing new projects, or to forming a sound technological base, then such firms have a better chance to innovate successfully (cf. Pavitt 1990, Adler and Schenharr 1990) . In particular, the innovations introduced by such firms have a better chance to be matched to market needs and organizational practices (Pavitt 2005 ).
On the other hand, firms that enjoy high growth might be growing for reasons completely unrelated to innovation, such as owners' strategic decisions or particularly convenient developments in firm environment. One can thus argue that the positive effect of innovations might be hard to catch empirically for fast growers: it would be more visible for firms for which the growth factors unrelated to innovation do not work.
Another argument refers to the motivation behind the introduction of innovation. For fast growing firms, especially the product innovations are likely to reflect firm's offensive strategy.
By contrast, for slow growing (or contracting) companies, process innovations may be a way of cost cutting and hence result in job losses.
Specifically, the equation we estimate is the following where i indexes firms and t refers to one of the three subperiods we observe: 2004-2006, 2006-2008 and 2008-2010 (the latter derived from 2009-2010) .
GROWTH is the difference of logs of the employment levels between the ends of the subperiod. Although we do not have the exact levels of employment, we have the ratios for the subperiods;
GROWTH variable is the log of a given ratio. Since we consider logarithms, squaring the 2009-2010 growth rates is equivalent to doubling the dependent variable in (1) and has no effect on the statistical significance of the estimated parameters.
The variables are described in the previous section. Note that we test the relationship between the growth in the given period and the innovation performance in the period before, so as to allow for the measures taken by the companies to take effect. Also, like Coad & Rao (2008) , we control for the employment growth in the previous period. Tables 3 and 4 Bearing in mind that the second of the subperiods considered saw much more sluggish growth than the first one (cf. Note: Numbers of columns are estimated effects of the explanatory variables on the growth of firms for which the explained variable is in the range from zero to the respective percentile *,**,*** denotes significance at the 1%, 5% and 10% level respectively Note: Numbers of columns are estimated effects of the explanatory variables on the growth of firms for which the explained variable is in the range from zero to the respective percentile *,**,*** denotes significance at the 1%, 5% and 10% level respectively 16
Results
Conclusions
Differences in the growth of firms remain a major topic in economics and strategy research. In this paper we investigated the link between innovation performance and employment growth. 2009, a subperiod which saw the worst levels of aggregate demand. This conclusion yields support to the presumption formulated by Pianta (2005) that the impact of innovation on employment growth depends also on the macroeconomic situation.
